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Abstract 
Innovation is the key to maintain competitive advantage in a market and gain leadership. Open innovation is a 
pioneering mechanism with increasing number of studies in the literature. However, there is lack of studies on open 
innovation in South Korea. In addition, there are still number of issues unclear in open innovation theory because of 
its wide concept. Therefore, the research aims to analyse the characteristics of open innovation in South Korea and 
examine the challenges of open innovation theory. The research surveyed about 85 South Korean companies to 
investigate whether there are significant differences in open innovation activities in four environmental factors 
(industry type, company size, market type, and R&D intensity) and to examine current challenges of open innovation 
and its nature The results of the survey indicated that South Korean companies’ open innovation generally diverge 
from main trends in open innovation shown in existing studies.  
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1. Introduction 
Despite the recent global recession, most of multinational companies have increased their R&D 
investments [1]. In addition, many companies have become more aware of external knowledge and 
technology to maintain their competitiveness in the global market. Chesbrough defines this change as 
‘Open Innovation’, which maximizes profits through actively utilizing external ideas and knowledge as 
well as internal ideas and knowledge [2]. The interest in open innovation has been on the rise in both the 
industrial and the academic world. The benefits of open innovation have been established in previous case 
studies and surveys; DuPont’s out-licensing exceeded half of its total net income in 2009 [3]. In recent 
years, research on open innovation has been continuously spread into a variety of scopes, indicating a 
positive response toward open innovation from both companies and researchers [4].  
 
This research aims to examine the status of open innovation in South Korea as a case study, 
highlighting the current challenges and possible mechanisms to overcome the limitations of open 
innovation theory such as ambiguity of concept and mode. The research is organized into five sections to 
achieve its aims. The next section introduces literature review and hypotheses, followed by research 
methodology, i.e., definitions and measurements of variables, and sampling and data collection. The third 
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and fourth section present and discuss the results of the survey that include general findings and 
hypothesis testing. In the sixth section, the research ends with conclusion.  
 
2. Literature Review and Hypotheses 
Despite rapid growth of open innovation theory, it is still at the early stage with limited literature [4]. 
Thus, it may not be easy to identify specific trends in open innovation. However, from the existing studies, 
open innovation has been mainly studied in terms of open innovation mode, external cooperation, and 
open innovation performance. In this context, existing studies have typically investigated differences in 
degree of open innovation depending on four environmental factors: industry type (manufacturing 
industry/service industry), company size (large company/SMEs), technology intensity (high-tech 
industry/low-tech industry), and market type (foreign markets/domestic markets) [5], [6], [7], [8] which 
open innovation activities mostly depends on.  
There are few trials to define open innovation activities in a systematic way. Some studies focused on 
the degree of use of open innovation mode (practice) such as R&D outsourcing, licensing to measure 
open innovation activities [8]. Others measured the degree of importance of use of external information 
sources (e.g. UK Community Innovation Survey) [9]. However, using one factor to define and analyze 
open innovation behavior within industry could misrepresent the open innovation phenomenon. That is 
why open innovation activities have incomplete definition in the current literature [4].    
Laursen and Salter define open innovation activities in two concepts; ‘breadth’ (the number of external 
sources) and ‘depth’ (the degree of use of different external sources) [10]. Their research was insightful in 
deciding the performance relationship related to the degree of being open to external cooperation with 
partners but did not state various types or categories of open innovation. 
Open innovation extended from high-tech industries, large companies, and manufacturing industries to 
low-tech industries, SMEs, and service industries [4], [5] and is still more active in these categories than 
others. They require close follow of novel knowledge and innovation as a result of tough global 
competition [11]. The evidence of open innovation depends mainly on the use of case studies from large 
companies, especially multinational companies (e.g., Lucent, Intel, and 3Com) in high-tech 
manufacturing industry [12]. However, some researcher reported contradictory observations to the main 
trends in open innovation regarding the four environmental factors for instance there are views that 
company size and industry type do not have an effect on open innovation [7], [13].  
In sum, the manufacturing industries, large companies, high-tech industry, and companies with foreign 
markets have more experience in open innovation activities. This can be referred to as ‘the main trends in 
open innovation’. Therefore, based on these major trends, this research make the following hypothesizes: 
¾ Hypothesis 1: Four environmental factors and open innovation mode 
x Hypothesis 1-1: Manufacturing industries are more active than service industries. 
x Hypothesis 1-2: Large companies are more active than SMEs. 
x Hypothesis 1-3: Companies with foreign markets are more active than companies in only 
domestic markets. 
x Hypothesis 1-4: High R&D intensity companies are more active than low R&D intensity 
companies. 
¾ Hypothesis 2: Four environmental factors and cooperation with external partners 
x Hypothesis 2-1: Manufacturing industries are more active than service industries. 
x Hypothesis 2-2: Large companies are more active than SMEs. 
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x Hypothesis 2-3: Companies with international markets are more active than companies in 
only domestic markets. 
x Hypothesis 2-4: High R&D intensity companies are more active than low R&D intensity 
companies. 
3. Methodology 
3.1. Definitions and Measurements of Variables 
It is very important to develop valid and reliable measurements for variables to be used in the current 
research. They were developed mainly through reviewing the prior literature to overcome subjectivity and 
limitations of the perception index. First, this research identified four environmental factors that strongly 
affect the degree of open innovation activities. Industry type is classified into manufacturing, service, and 
other industries according to the South Korean Standard Industrial Classification (KSIC). Company size 
is divided into two size classes based on number of employees, SMEs is up to 299 employees and large 
company is from 300 employees [8], [10]. R&D intensity is the ratio of a company's investment in R&D 
compared to that company's sales. In general, high-tech industries are defined as industries with more 
than average industrial R&D intensity [14]. In terms of globalization, the current research presents two 
factors, market type and experience with foreign partners and based on Gassmann [11] globalization 
favours open innovation. Market type is divided into domestic markets and foreign markets [9], [10]. 
Finally, strategy and training for open innovation are classified into companies with or without such 
programs. 
Second, open innovation mode varies largely in existing studies, which is a major obstacle to its 
research. That is why the definition of open innovation mode has a strong impact on the area and results 
of the research. However, in this research a comprehensive classification of 13 types of open innovation 
has been adopted as illustrated in Table 1. The degree (frequency) of open innovation mode is measured 
by 5-point Likert scale. This research measures the degree (frequency) of cooperation with external 
partners such as customers, suppliers, university, etc [9], [20]. This is key evidence of open innovation 
activities as with open innovation mode.  
Table 1. A new open innovation mode 
 Mode Definition 
O 
U 
T 
S 
I 
D 
E 
- 
I 
N 
Purchasing Buying technologies (intellectual property; patents, copyrights or trademarks) from 
external partners [15], [17], [18] 
Licensing-in Obtaining a right to exploit technologies(intellectual property; patents, copyrights or 
trademarks) by paying royalties to  external partners [13], [15], [17], [18] 
Joint Venture Establishing a joint venture in collaboration with other companies to commercialize 
technologies [13], [16], [18] 
Joint Development Jointly developing technologies with external partners such as universities or, other 
companies [2], [16], [18] 
Contract R&D 
(Outsourcing) 
Buying R&D services from other organizations such as  universities, public research 
organizations, commercial engineers or suppliers [8], [16], [18] 
Venture Capital  Investing promising ventures through venture capital (the external venture capital or the 
internal venture capital) [13], [18] 
Mergers and 
Acquisitions (M&A) 
Acquiring companies with promising technologies, in case of having difficulty in-house 
development (e.g. high risk technologies) [19] 
Customer 
Involvement 
Involving customers in innovation processes (e.g. market research to check their needs, 
or developing products based on customers’ specifications or modifications) [8], [17]  
External Networking Drawing on or collaborating with external partners to acquire new knowledge and 
technologies or human capital (including consulting external experts to solve the 
problems of innovation, information sharing) [2], [13], [17] 
I Selling  Selling internal technologies (intellectual property; patents, copyrights or trademarks) to 
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N 
S 
I 
D 
E 
- 
O 
U 
T 
the market to better profit from them [17] 
Licensing-out Granting licenses to exploit internal technologies to external partners instead of direct 
commercialization and receiving royalties from them [2], [8], [13], [15], [18] 
Spin-Off Creating up a new organization based on internal knowledge, and also with all the 
support from the parent company or organization [2], [13], [18] 
Open Source Revealing internal technologies without immediate financial rewards for indirect benefits 
to the company [15] 
3.2. Samples and Data Collection  
The unit in this study is a company with internal corporate R&D centre as they have higher potential 
for successful innovation activities. The research survey was distributed to 1,250 companies, targeting the 
chief executive officers of R&D who are well acquainted with their innovation activities.  
85 of 1,250 questionnaires were received and used for analysis. Thus, this gave a response rate of 6.8 
percent. Table 2 describes the characteristics of respondents in terms of 7 environmental factors which 
influence open innovation. While manufacturing companies accounted for the majority of them, service 
companies took up 12.9% of population. SMEs were 20% more than large size companies and companies 
with both foreign and domestic markets were about twice as many as those with only domestic 
companies. Almost half of the total respondents were regarded as high-tech industry. About 38% of all 
the respondents had no experience in cooperation with foreign institutions. In addition, companies which 
underwent training to open innovation were only 9.4% of the total companies. 22.4% had their own 
strategies for open innovation.  
Table 2. General information of the participants 
Factors Items Frequency Percent (%) 
Industry type 
Manufacturing 
Service 
Others 
71 
11 
3 
83.5 
12.9 
3.5 
Company size Large Small and Medium 
34 
51 
40.0 
60.0 
Market type Domestic Domestic + Foreign 
26 
59 
30.6 
69.4 
R&D type High R&D intensity Low R&D intensity 
44 
41 
51.8 
48.2 
4. Data analysis and Results 
4.1. Reliability  
Reliability analysis was conducted in order to assess the internal consistency of measurement in the 
survey, i.e. how closely related a set of items are as a group. Cronbach’s alpha, which is one of the most 
popular reliability statistics, was used to measure the internal consistency of three questions with sub-
items. Cronbach’s alpha coefficients range in value from 0 to 1.0. If a Cronbach’s alpha coefficient is 
more than 0.5, it is generally regarded as acceptable reliability [21]. The results of Cronbach’s alpha 
coefficients for the survey were summarized in the Table 3. Cronbach’s alpha coefficient for open 
innovation mode and cooperation with external partners were 0.586 and 0.695 respectively. As a result, 
Cronbach’s alpha coefficients for the two variables were considered to be acceptable.  
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Table 3. Reliability statistics 
Variables N of items Cronbach’s a 
Open innovation mode 
Cooperation with external partners 
13 
7 
0.586 
0.695 
4.2. General characteristics of open innovation activities  
As demonstrated in Table 4, the companies mainly use only 4 among 13 types of open innovation 
mode compared to others: joint research development, contract R&D, customer involvement, and external 
networking. In addition, inside-out open innovation (including selling, licensing-out, spin-off, and open 
source) (M=1.16) was far less active than outside-in open innovation (M=1.62). The result is consistent 
with the findings by Chesbrough and Crowther [5]. 
The frequencies of cooperation with clients or customers were highest among seven external partners 
types (M=2.99) as described in Table 5. The mean score of cooperation with suppliers was in the second 
place with 2.81, followed by other companies within the companies’ group. In the public sector, there are 
two main external partners, i.e. higher education institutions and public research institutes. Their mean 
scores were a little lower than the above three partners. Interestingly, even though the mean score of 
cooperation with their competitors was lowest among all the external partners, it was higher than 
expected. It means that companies can cooperate with their competitors in some cases. 
Table 4. Descriptive statistics of open innovation mode 
Open innovation mode  Mean (M) 
Standard 
Deviation 
(SD) 
Open innovation mode M SD 
Outside-in open innovation   Inside-out open innovation   
Joint Research Development  
Contract R&D  
External Networking 
Customer Involvement 
Licensing-in 
Purchasing  
Mergers and Acquisitions  
Venture capital 
Joint Venture 
2.55 
2.13 
2.06 
1.80 
1.31 
1.26 
1.20 
1.19 
1.06 
1.28 
1.19 
1.34 
1.21 
0.66 
0.71 
0.55 
0.55 
0.24 
Selling 
Licensing-out 
Spin-Off 
Open Source 
1.18 
1.18 
1.15 
1.13 
0.62 
0.52 
0.42 
0.37 
Overall Mean Score 1.62 0.86 Overall Mean Score 1.16 0.48 
Table 5. Descriptive statistics of cooperation with external partners 
External partners type M SD 
Clients and/or customers 
Suppliers of equipment, materials, services and software 
Other companies within your group  
Higher education institutions 
Government and/or public research institutes 
Consultants, commercial labs, or private R&D institutes 
Competitors or other companies in your industry 
2.99 
2.81 
2.60 
2.56 
2.47 
2.14 
1.92 
1.17 
1.08 
1.43 
1.19 
1.20 
1.01 
0.94 
4.3. Hypothesis Testing 
Table 6 shows descriptive statistics of open innovation mode and cooperation with external partners. 
Hypothesis 1 examined differences in open innovation mode between the two groups within four 
environmental factors. Table 7 reveals the results of the independent samples t-test for hypothesis 1. To 
compare scores between manufacturing industries and service industries on open innovation mode 
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(hypothesis 1-1), an independent samples t-test was conducted. Results revealed no significant difference 
in scores for manufacturing (M=1.5, SD=0.33) and service industries (M=1.4, SD=0.43); t (80) = 0.872, p 
> 0.05. These results suggest that industry type does not have an effect on open innovation mode. 
A second independent-samples t-test was conducted to compare open innovation mode in large 
companies to that in SMEs (hypothesis 1-2). This test was found to be statistically significant, t (55.833) 
= 2.8, p < 0.05. These results indicate that large companies (M = 1.60, SD = 0.38) experienced more open 
innovation mode than SMEs (M = 1.39, SD = 0.28). Third, hypothesis 1-3 compares open innovation 
mode between companies with foreign markets (M = 1.56, SD = 0.60) and companies with only domestic 
markets (M = 1.30, SD =0.24). According to the results of the t-test, there was a significant difference in 
open innovation mode between the two groups; t (83) = -3.466, p < 0.05. These results suggest that 
international trading positively affects an increase in open innovation mode. 
Finally, an independent samples t-test was conducted to compare open innovation mode between high 
R&D intensity companies (M=1.50, SD=0.32) and low R&D intensity companies (M=1.45, SD=0.35) 
(hypothesis 1-4). This test did not reach statistical significance; t (83) = 0.774, p > 0.05. Although the 
mean for high R&D intensity companies was higher than the mean for low R&D intensity companies, the 
difference was not large enough to be statistically significant.    
Table 6. Descriptive statistics of open innovation mode and cooperation with external partners 
Environmental  
factors Group Items 
Open innovation mode Cooperation with external partners 
M SD M SD 
Industry type 
Group1 Manufacturing 1.50 0.33 2.59 0.66 
Group2 Service 1.40 0.43 1.99 0.63 
Company size 
Group1 Large 1.60 0.38 2.56 0.73 
Group2 Small & Medium 1.39 0.28 2.46 0.66 
Market type 
Group1 Domestic 1.30 0.24 2.27 0.60 
Group2 Domestic+Foreign 1.56 0.60 2.60 0.70 
R&D intensity 
Group1 High 1.50 0.32 2.54 0.73 
Group2 Low 1.45 0.35 2.46 0.64 
Table 7. Independent samples t- test results for hypothesis 1-1 to 1-4 
 
Levene's Test 
for Equality of 
Variances 
t-test for Equality of Means 
F Sig. t df Sig.      (2-tailed) 
Mean 
Difference 
Std. Error 
Difference 
95% Confidence Interval 
of the Difference 
Lower Upper 
Industry 
Type 
Equal variances 
assumed 
2.062 0.155 0.872 80 0.386 0.09652 0.11067 -0.12371 0.31676 
Equal variances 
not assumed   
0.716 11.880 0.488 0.09652 0.13478 -0.19746 0.39051 
Company 
size 
Equal variances 
assumed 
4.612 0.035 2.980 83 0.004 0.21342 0.07162 0.07097 0.35588 
Equal variances 
not assumed   
2.800 55.833 0.007* 0.21342 0.07623 0.06071 0.36614 
Market type Equal variances 
assumed 
3.680 0.059 -3.466 83 0.001* -0.25955 0.07488 -0.40849 -0.11061 
Equal variances 
not assumed   
-3.996 68.030 0.000 -0.25955 0.06496 -0.38918 -0.12993 
R&D 
intensity 
Equal variances 
assumed 
0.403 0.527 0.774 83 0.441 0.05697 0.07362 -0.08945 0.20339 
Equal variances 
not assumed   
0.771 80.894 0.443 0.05697 0.07385 -0.08998 0.20392 
 
*p < 0.05 
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Table 8 shows the results of the t-test for hypothesis 2. As mentioned earlier, hypothesis 2 aimed to 
determine whether there is a significant difference in cooperation with external partners between the two 
groups. To compare scores between manufacturing and service industries on cooperation with external 
partners (hypothesis 2-1), an independent samples t-test was conducted. There was a significant 
difference in scores for manufacturing (M=2.59, SD=0.66) and service industries (M=1.99, SD=0.63); t 
(80) = 2.811, p < 0.05. This result suggests that industry type effects cooperation with external partners. 
Second, an independent-samples t-test was conducted to compare cooperation with external partners in 
large companies and that in SMEs (hypothesis 2-2). This test was found to be statistically non-significant, 
t (83) = .652, p > 0.05. This result indicates that large companies (M = 2.56, SD = 0.73) did not 
experience more cooperation with external partners than SMEs (M = 2.46, SD = 0.66). 
Third, hypothesis 2-3 aimed to compare cooperation with external partners between companies with 
foreign markets (M = 2.60, SD = 0.70) and those companies without foreign markets (M = 2.27, SD = 
0.60). According to the results of the t-test, there was a significant difference in open innovation mode 
between the two groups; t (83) = -2.037, p < 0.05. This result suggests that international trading positively 
affects an increase in cooperation with external partners. 
Finally, an independent samples t-test was conducted to compare cooperation with external partners 
between high R&D intensity companies (M=2.54, SD=0.73) and low R&D intensity companies (M=2.46, 
SD=0.64) (hypothesis 2-4). This test did not reach statistical significance; t (83) = 0.551, p > 0.05. 
Table 8. Independent samples t- test results for hypotheses 2-1 to 2-4 
 
Levene's Test 
for Equality of 
Variances 
t-test for Equality of Means 
F 
Sig. 
(Signific
ance) 
t 
df 
(degree of 
freedom) 
Sig.  
(2-tailed) 
Mean 
Difference 
Std. Error 
Difference 
95% Confidence Interval 
of the Difference 
Lower Upper 
Industry 
Type 
Equal variances 
assumed 
0.362 0.549 2.811 80 0.006* 0.60051 0.21364 0.17536 1.02566 
Equal variances 
not assumed   
2.905 13.619 0.012 0.60051 0.20669 0.15604 1.04498 
Company 
size 
Equal variances 
assumed 
0.324 0.571 0.652 83 0.516 0.09944 0.15257 -0.20402 0.40290 
Equal variances 
not assumed   
0.639 66.070 0.525 0.09944 0.15558 -0.21117 0.41005 
Market type Equal variances 
assumed 
1.427 0.236 -2.037 83 0.045* -0.32334 0.15871 -0.63901 -0.00767 
Equal variances 
not assumed   
-2.160 55.144 0.035 -0.32334 0.14972 -0.62337 -0.02331 
R&D 
intensity 
Equal variances 
assumed 
1.149 0.287 0.551 83 0.583 0.08252 0.14969 -0.21522 0.38025 
Equal variances 
not assumed   
0.554 82.661 0.581 0.08252 0.14897 -0.21380 0.37883 
 
* p < 0.05 
 
5. Discussion  
According to the above results, hypothesis 1-1 was rejected: there was no difference in open 
innovation mode between manufacturing and service industries. This differs from the general opinion that 
open innovation is more active in manufacturing than it is in service industries [6] (OECD 2008) which 
could be due to (1) the leading trend in open innovation extends from manufacturing to service industries 
which agrees with Gassmann et al. view [4] and (2) service companies with interest in technology 
development have laboratories which support their open innovation activities.  
Hypothesis 1-2 and hypothesis 1-3 were accepted; company size and market type had a positive effect 
on open innovation mode. Further, large companies and companies with international markets 
experienced more open innovation modes than SMEs and companies with only domestic markets. The 
results are consistent with the claim proposed by Gassmann that companies which are characterized by 
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globalization are more prone to engage in open innovation [11]. In addition, these results are supported by 
Van de Vrande et al. (2009) [8]. In this context, large companies are more open to globalization than 
SMEs.  
Hypothesis 1-4 was rejected; R&D intensity did not make a significant difference in open innovation 
even though high R&D intensity companies yielded a higher mean score for open innovation mode than 
low R&D intensity companies. This result is partially consistent with the findings by Laursen and Salter 
(2006): high R&D intensity may have a negative effect on openness because of NIH (not invented here) 
syndrome [7]. 
Hypotheses 2-1 and 2-3 were accepted; industry type and market type resulted in significant 
differences in cooperation with external partners. While hypotheses 2-2 and 2-4; company size and R&D 
intensity for open innovation, had no significant differences in cooperation with external partners. The 
later results did not completely agree with the main trends in open innovation discussed in the literature 
review.  
According to the above results, only market type had a positive effect on both open innovation mode 
and cooperation with external partners illustrating that open innovation is advantageous to globalized 
companies. This is mainly due to the fact that SME companies do not have comprehensive understanding 
and clear vision of open innovation to commercialise ideas which require expertise, resources, and 
strategies.  
However, it is a challenge for SME companies to be prepared with all necessary tools because of 
limited resources. Thus, the brokerage between companies and external partners is very important at the 
early stage of open innovation. In particular, the role of the government policies in promoting open 
innovation should be enhanced.  
Finally, inside-out open innovation is weaker than outside-in open innovation. This result was 
consistent with the evidence available in the literature [5], [22]. It means that companies still do not 
regard the active use of internal knowledge as an important tool for innovation. On the contrary, it is 
essential for companies, in the current market condition, to take dynamic role in transferring their internal 
knowledge and technology to the market for better profit [23].     
6. Conclusion  
Open innovation included 13 possible types which are crucial for strategic and practical 
implementation of open innovation strategies. South Korean companies typically utilized four types (Joint 
Research Development, Contract R&D (Outsourcing R&D), External Networking, Customer 
Involvement). That represents outside-in open innovation which is more predominant than inside-out 
open innovation.  
The study examined open innovation activities of South Korean companies in terms of open 
innovation mode and cooperation with external partners. The results of hypotheses testing indicate a 
different feature of environmental factors in comparison to those discussed in the literature. The 
difference is market type effect on both open innovation mode and cooperation with external partners; in 
another words, companies with foreign market were more active in open innovation activities than 
companies without foreign markets. 
The results also show that globalization is a main driver of open innovation. Companies with global 
strategies are more dynamically utilizing external resources. Thus, South Korea companies need to focus 
on expanding their globalization policies to encourage open innovation.  
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